Binding of the low density lipoprotein receptor-associated protein (RAP) to thyroglobulin (Tg): putative role of RAP in the Tg secretory pathway.
The 39-44 kDa protein known as the receptor-associated protein binds to members of the low density lipoprotein receptor family and is found within cells that express these receptors. The receptor-associated protein has been shown to prevent premature binding of ligands to the receptors in the endoplasmic reticulum and to promote proper folding and transport of the receptors in the secretory pathway. In the thyroid, megalin (a low-density lipoprotein receptor family member) serves as an endocytic receptor for thyroglobulin. Here we present evidence that the receptor-associated protein can bind to thyroglobulin, which suggests a novel function of the receptor-associated protein, namely binding of certain megalin ligands possibly during the biosynthetic pathway. In solid-phase assays thyroglobulin was shown to bind to the receptor-associated protein with moderately high affinity (mean between K(d) and K(i) = 39.8 nM), in a calcium-dependent and saturable manner. The receptor-associated protein also bound to a native carboxyl-terminal 230-kDa thyroglobulin polypeptide, which markedly reduced binding of intact thyroglobulin to the receptor associated protein, indicating that the receptor-associated protein binding sites of thyroglobulin are located in the carboxyl-terminal portion of the molecule. In addition to thyroglobulin, the receptor-associated protein specifically bound to another megalin ligand, namely lipoprotein lipase. Because lipoprotein lipase markedly reduced receptor-associated protein binding to thyroglobulin, we concluded that the receptor-associated protein uses the same binding site/s to bind to thyroglobulin and lipoprotein lipase. Evidence of thyroglobulin binding to the receptor-associated protein was also obtained in vivo and in cultured thyroid cells. Thus, anti-receptor-associated protein antibodies precipitated intact thyroglobulin from extracts prepared from rat thyroids and cultured thyroid cells (FRTL-5 cells). Chase experiments after inhibition of protein synthesis in FRTL-5 cells showed that thyroglobulin interacts with the receptor-associated protein shortly after the beginning of thyroglobulin biosynthesis.